La roue de maxwell 



Présenté par les étudiants : 


Ould cherchali hocine 




^ Matériels : 

■ Base de support. 

■ Tige du support. 

■ Bloc ou vis de fixation. 

■ Règle métrique. 

■ Une paire d’indicateur. 

■ La roue de maxwell. 

■ Dispositif de support avec câble de déclanchement. 

■ Deux fils de connections. 

'P (partie tHéorie : 

On a la relation : 

l T ~ ^pùTénrièils “f ^iyansl&iiôn d" 



1 1 

= -m.g.s + —mv — I z ùh“ 

J^J 


m : la masse de disque 
g : accélération de gravitation 
s : hauteur 

v : vitesse de translation 
I : moment d’inertie 


û) : vitesse angulaire 


D’après l’energie total est constante (conservation), alors 

dE / / \ dv 

= -m.g.v(t) + [m + — | . v(t).— = 0 


dt 




r L / 


dt 




Manipulation 


► En calcule t mQy et s may tel que 

fi + f? + fs 


Si + Sj + S' 


fmûv 


et 


mov 


En calcule les incertitudes 


Pour la distance 'Ah 11 on a : 


às LkS- irist AS^^^g -|- AS mgsurg 


As inst = 0,5mm ,As lgcmrg = 0.5mm ,As mgsurg = max 


Si — 


s 

J mav 


Pour le temps 


ù £ ût fi OE'gf ftif ç t Ctfjjssîirs 


àtinst = 0.01 J ,St lgctar9 =05 ,5t mgsurg = max 


t, - t 


may 


Pour le temps 


Af — + 


inst 1 j -*' r lectxxre 1 “■'mesura 


~ l~ ^ f T , T 1 V-7 r-l T £3 


At inst = 0.0015 ,At lgcturg =05 ,At mgsurg = max 


t. — t 


may 


Application numérique : 


À5i = 0.2 x 10 ~m 


As = 0.5mm ,As lgcturg = 0.5mm , 

Si — s = 0.1 x ÎO - "™ 


^•ïî: esure THÜX 


mov 


6t]_ = 0.255 


3ti n s- = 0.015 ,3t 


l sciure 


= 0 5 j 


Bt mtswv = max 


ti — t 


may 


= 0, 


cîAr-! = 0,0055 


5ât in , r = 0.00 1s ,SAt 

■. r Li ■ 


l 1 ectizre 


= 0 s , 


°At mgsurg — max 




= 0.0045 


A s-y = 0.3 x 10 ~m 


A 5™, r = 0.5mm .As, 

l?1£l f L 

^otmkto = max 


■€ClUT€ 


S, — S 


mor 


= 0.5mm , 
= 0.2 x 10 


St 2 = 0.03s 






f 


o^mst 0 , 01 s , ^^Iffcture 0 ^ 


3t 7Ji esure = max 


t- — t 
*■; t mav 


= 0 . 02 s 


3At 2 = 0.002 s 


otites t = 0.001s ,5At l9CVlzr9 = 0 s , 


SAt m<?sur<? = ' max 




. y 


0 . 001 s 


As 3 = 0.3 x 10 ~m 


As ins: = 0.5mm f ùs l9Ctxn 

Si — s n 


^ 5 ït lesure 


ÎIÎQ.V 


fltq = 0.14s 


= 0.5mm f 
= 0.2 x lQ -i m 


^ L insL 0.015 f ^'•lecture 0 S , 


Ôt mgs ^ re = max 


U - t mov = 0.13s 


ÔA t 3 = O.COls 


5A£j nsf = O.GOls , SÀt lgctlLrg = 0 s , 


‘'^mesure — 77 


t- — f 

l ‘'fflû.y 


= 0 . 000 s 


As 4 = 0.2 x 10 2 m 
ùs inst = 0.5mm f ùs l9Cture 

mesure = '■ r73 -^- 1 * Sf — 5 mav 


= 0.5mm , 

= 0, 1 x 1Q” 2 


?n 


St a. = 0.0 5s 


0 , 01 s f Os, 


mesure = müX f ï “ W = 0-04S 


ôAt 4 = O.COls 


SAt inst = 0.001s ,SAt l9cair9 = 0 S , 


SAt mgsurff = max t* - tmov = 0.000s 


As 5 = 0.3 x 10 "m 

ASj. nst = 0.5mm t ^s l9Ctarg = 0.5mm , 

= 0.2 x 10 -i m 


temmtn = max 


S- — S 










Stc = 0.165 


^î-nst — j ^iffcüure — Q .5 , 


^mesure = 


t- — t 

c i *-mû.v 


= O.lSs 


Site = 0.002 s 


SAt tnsr = 0.001s ,SAt 


l 9 dure 


= 0 s , 




??3 SS^fS 


= moue 


t ( - wl = °' ools 


► 


En calcule les vitesses moyennes et l’incertitude AV 


'mov 


-■ 771 c V 


L ?n oy 


r = 2.5mm 



V 


“'l ma? 


27.3 x 10 ” 2 


= 6.01 x 10 2 m/s 


1 may 


'2 may 


T/ 

v 3 -may 


T/ = 
l 4 may 


T/ = 
1 5 may 


■ 1 may 

4,54 

^2 may 

41.1 x 10 -2 

^2 may 

5,54 

^3 may 

43.0 X 10 " 2 

*"3 may 

6.26 

may 

37.9 X 10“ 2 

^4 moy 

5,29 

S S moy 

16.7 X 1Ü“ 2 

^ 5 -moy 

3.33 


= 7,41 X 10 z mfs 


= 7.66 X 10 ■ m/s 


= 7.16 x 10 2 m/s 


= 4.94 X 10 “ z m/s 





Donc: 


v 

r may 


ni r i * 

i . . 


1 i?z c y 


AV _ As Sf 
V . + r 


AF = K 


moï 


/As 

8t\ 

— 

4 — 

V s 

t / 


AF, = F 


1 WÏO.V 


AF, = F 


2 TT IO .V 


AF, = F 


3 fflûï 


AF, = V, 


4 fliov 


A Fr = F 


5 moy v 


/As -, 

StA 

' 4 

- 

' Si 

tj 

(As 2 

St 2 \ 


— = 

V s 2 

t 2 / 

(& s î 

6 f - \ 

+ 

— = 

■ s s 


fAs, 

6t 4 \ 


, 1- 

V s 4 

È 4 / 

fàs 5 

5 1 5 \ 

4 

- 


= 6.01 X 10 


_■? 


= 7.41 X 10 




= 7.66 x 10 _i 


7.16 X 1 Q ” 2 


4.94 X 1 Q ” 2 


0.2 X 10" 2 i 0 .25' 
27.3 x 10 ~ 2 + 4,54. 

0.03 


0,3 X lO " 2 


41.1 X 10“ 2 
0.3 X 10"- 


4 


5.54. 

0.14' 


4 


48.0 x 10 ~ 2 ' 6.26 


0.2 X 10 


4 


37.9 X 10 - 5.29 


0.3x10” 2 0.16 

4 


16.7 X 10 " 2 ' 3.38 


En calcule t : 



L 1 L 1 mov ' 


^"2 ^2mov4 



f 3 


— A mc.v ' 


2 

^ 1 moy 


A £, 


^4 ^"4 tïïûv 4 


£5 ' ^ wjkiv "" r 


4 niov 


2 

^ t 5îKOV 


— 4. 5-r 4 


= 5.54 4 


= 6.26 4 


= 5.29 4 


— 3.3S 4 


0.055 

2 

0.039 

2 

0.035 

2 

0.040 

2 

0.070 


5 may 

En calcule "Af": 

ài 1 = St ± + JA t 1 = 0.250 4 0.005 

A£ 2 = (?t 2 4 = 0.030 4 0.002 

A£ 3 = St 3 4 iîAt, = 0.140 4 0.001 

At 4 = fit 4 + 5A£ 4 = 0.050 4 0.001 

b 4 JA t 5 = 0.160 4 0.002 
En calcule les vitesses instantanées. 


= 4.5775 


= 5,5595 


= 6.2775 


= 5.3105 


= 3.4155 


At 5 = 


0.2555 

0.0325 

0.141s 

0.0515 

0.1625 




At\ 

F = F- J 

r m oy 1 z-nsî: 

i t+ 

2 ) 


= 0.003 7 m/s 
= 0.0009 m/s 
= 0.0021 m/s 
= 0.0010 m/s 
= 0.0032 m/s 





6.01 x 10"“ 


nst ~ 

(4.577) 

7.41 x 10" 2 

nst ~ 

(5.559) 


7.66 X 10 " 2 

nst — 

(6.277) 


7,16 X 1Ü“ 2 

nst ~ 

(5,310) 

nst — 

4.94 X 1G“ 2 

î^d-« , j r-»>a 


= 0.0131 m/s 


= 0.0133 m/s 


= 0.0122 m/s 


= 0.0134 m/s 


= 0.0144 m/s 


En trace le graphe T -"‘ — f [ t ) . 
On a dans le graphe T -‘‘ = A, t 


Et théoriquement V — 


m+-B- 


Donc À — 




nu — - 

yü 


Calculer ,4 ^ c t ,4 v • 

A „,™ = tan 41 .80 = 0,89 
A max = tan 53.04 = 1.32 

Calculer 1 m[ - n I max : 


A = 

^max 


m ■ 3 


m + 


■T 

r- 


/ . = r m 

L mm * 


8 - A» 


ax 


\ A 
**max 


) 


4 . = 

"mm 


■m.g 


m+^™ 


9 r 


l-min = 10 '25 J ' iQ+ 



7 — ™ 

l max * 


<9.81 - 1. 


8 ^Hiin 

A ■ 


1 - 1.32\ 
1.32 ) 


= 0,175 kg (cm 


r /y.üi-u.yy\ 

î max = LO, 25) 2 (0.4365) ^ — — J = 0.273 kgfcm 


4 = 


Amax + Anfn °.175 +0.273 


= 0.224 kg /cm 1 = 2240 kg/m 


M z = 


l max ~ A»m 0-273 - 0.175 


= 0.049 kg /cm 2 = 490 kg/m 


Déterminer les différentes énergies : 


On a la relation suivante 


F = F _l F j -F 

T ^potentielle ' u translation ' ^rotation 


-î -ï 


-ï? 


— 2 


— 2 


—2 


— 2 


— 2 . 


E t = m.g.s + —mi? + —I z (ù 

2 2 

S En calcule l’énergie potentielle 

Ep 2_ = T? 1 1 -.q ■ s ]_ g v = 0 « 4r 3 65 9.81 ^ 2 7 1 3 ^ 10 

Ëp 2 = -m.£.£ 2mcv = —0.4365 X 9.31 x 41.1 X 10 

E p 3 = — m.g.s 3mûr = -0.4365 x 9.81 x 48.0 x 10 

Ep ^ = —xii.q.s^ mov = —0,4365 X 9.81 X 37.9 x 10 

Ep : = —m.g.s 5moy = —0.4365 x 9.81 x 16.7 x 10 

^ En calcule l’énergie de translation 

1 1 

£1 1 = -mvl moy = —(0.4365) (6.01 X 10 2 ) = 0,0131 ] 
2 2 

11 

E t 2 = — T7tv| m0V = —(0.4365) (7.41 X 10 2 ) = Q.0161 ; 
2 2 

1 , 1 , 

E t 3 = = -(0^ 

1 1 

E tA = ~mvf moy = - (0.4365) (7. 16 X 10 ~") = 0.0156; 
2 2 

1 1 

E t 5 = ~mv§ moy = -(0.4365) (4.94 X 10 _2 ) = 0.0107 J 
2 2 

s En calcule l’énergie de rotation 

Epl = i fz a=i(0.22+)^P = ai07/ 

h i 2 z y* 2 (0.25)“ 


1,1697 
1.759 ; 
2.050 ; 
1.622 ; 
0.715 ; 



( 7.66 X îo - -) = 0.0167 ; 


a.224) 


(0,25)' 


= 0.132 / 


1 LT - 


x r z 1 X -, ^.Èexio -2 ) 

£p 3 = ; 4~7 = -( 0 . 224 ) " „ • = 0.137 J 


1 r Vf 1 

Ep a — _ 5 — _ 10 . 



(0,25)"“ 

(7 16X1Ü" S ) 


r 


= 0.128 / 


(0,25)“ 

mécanique de l’énergie 


„ 1 r Vg 1 ^ 

£ n c = ~l z — = - 



( 4,94X10 - "i 
(0,25) s 


= 0.038 / 


Conclusion 

Après les étapes qu’on a suivi on conclue qu’on peut calculer avec la roue de maxwell plusieurs paramètres : 
moment d’inertie, énergie potentielle, énergie de translation et l’énergie de rotation, et en plus en vérifie la 

loi de conservation 


N° 

S(m) 

t (s) 

if ( S ) 

-*m oy O) 

AS (ïTï.j 

(/) 

St (s) 

i W (s) 

SAt (s) 

1 

27.2.X 10"" 

4.78 

0.055 

27.3X 1G~" 

0.2 X 10" 2 

4.54 

0.25 

0.055 

0.005 

27.4 X 10"" 

4.35 

0.053 

27. 3.X 10 

4.47 

0.059 

2 

41.0 X 10"" 

5.53 

0.039 

41.1 X 1D~ * 

0,3 X 10" : 

5.54 

0,03 

0.039 

0,002 

41. 2X 10"" 

5.54 

0.040 

41.3X 10 - " 

5.56 

0.039 

3 

48. 2X 10 

6.32 

0.035 

48.0 X 10 

0.3 X 10" : 

6.26 

0.14 

0.035 

0.001 

47.9 X 10 

6.35 

0.035 

48.0 X 10"" 

6.13 

0.035 

4 

37.9X 

10“ 2 

5.33 

0.040 

37.9 X 10 

0.2 X 10“ 2 

5.29 

0.05 

0.040 

0.001 

38.0 X 

10" 2 

5.30 

0.040 

38.0 X 

IG" 2 

5.26 

0.040 

5 

16.9X 

10“ : 

3.53 

0.071 

16.7 X 10”" 

0.3 X 10“ : 

3.38 

0.16 

0.070 

0.002 

16.7X 

IG" 2 

3.25 

0.070 

16.5X 

10“ 2 

3.37 

0.070 



3.415 




> k 



3.415 


Ce graphe cf'energie de 
retation en fonction du 

temps 


+ 


r 


> 


6.277 


